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1, A method for evaluatirag a fingerprint Image, comprising the step* of; 

obtaining a density of a reference point disposed within, a ImgerprSnt image and a. 
density of a comparison point disposed at a position shifted from the reference point by a 
predetermined distance; and 

evaluating the amount of fingerprint ridge line information confined within the 
fingerprint image based upon a difference belween tte density of reference point and the 
density of the comparison point, 

2, A method as in claim 1, wherein a plurality of reference pmm are provided within the 
fingerprint image ami respective comparison points M$ provided in correspondsncc to eaeh 
reference pofct, aM the evaluating step comprises the steps of calculating the evaluation value 
for each reference point based upon a difference between the density of each reference point 
and the density of the corresponding comparison point, and evaluating the amount of 
fingerprint ridgcliiie information contained within the fingerprint image based upon the 
calculated evaluation value of each reference point, 

3 + A method as m claim 2, wherein a plurality of comparison points are provided for each 
reference point; and the evaluating step further comprises the steps of obtaining a difference 
between the density of the reference point and the density of the comparison point for each 
comparison point ikt%\ eom^ponds to the retere fice poim, an.4 eskul&Ung the evaluation value 
of eseh reference point based upon each calculated density difference. 

4, A method, for evaluating & fingerprint image, comprising the steps of: 
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obtaining a density at each point <m ;* reference line provided within & fingerprint 

image; 

delermmmg a characteristic of an oscillation signal, in which the density of each point 
obtained in the density obtaining "Step is assumed to form a continuous waveform signal along 
the direction of the reference line; and - 

evaluating the amoufit of fingerprint ridgelisve information contained within the 
fingerprint image based upon the result obtaiacd i& the characteristic determining step. 

5< A method as in ehim 4, wherein the characteristic of the oscillation signal is a spectrum 
characteristic of a spectrum obtained by frequency converting the waveform signal, in which 
the waveform signal is assumed to be is time series signal 

6, A method m m claim 5, wherein the Glutting; step comprise the step of ev^uMmg the 
amount of fingerprint ridgelme information contained within the fingerprint image based 
upon a ratio of the magnitudes of a high frequency component and a low frequency 
component wltMn the obtained speetrum, 

l r A method as irt claim 5, wherein the evatuaiing step ft)mpris«$ the step of evaluating the 
amount Of fingerprint ridgeH'ae information ttHitetoed within the fingerprint image based 
upon the size of n spectrum peak of the obtained spectrurau 



Application/Control Number: 09/937,623 
Art Unit: 2623 



Page 5 



8. (Arocfi cled) A method as in claim 4, wherein a plurality of reference lines are 
provided within the fingerprint image, the ch^actariimc -dctenra&iag step comprises the step 
of obtaining a spectrum characteristic ibr each of the plurality of provided inference lines, 
and. the: evaluating step comprises the step of evaluating the amottnt of lii^rpririt ridgdme 
iirforniatipji contained within the imgerprmt image based upon each spectrum characteristic 
obtained from each reference Vim, 
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9. A method as m claim 8, md reference lines are provided orthogoiuiny in two directions 
within the fingerprint image, 

10- A method for evalu&tiftg a fiagefprwt image, comprising the steps of: 

obtaining a density pattern of an established area provided within a fingerprint image; 
obtaining a densi ty pattern Si a comparison area provided by shifting the established 

area, in pre d-e.t earn tied direction aad by predetermined distance; 

eaicufaiinfi a similarity between the two density patterns obtained m said processing 

steps* at*d 

evaluating the amount of noise contained within the fingerprint image based Upon the 
^ mount of the sirnHarUy calculated in said calculation stsp, 

11. A method m m claim 10, wherek the established area is a straight line provided within 
the fingerprint image, the comparison area is a straight I me provided to correspond with the 
provided straight line, md the similarity of the density pattern of each area is evaluated by the 
similarity of a waveform signal, wherein the density of the points on the straight tine 
comparing each area k regard as a continuous waveform s ignal in the direction of the straight 
Hue, 

12, A method m in claim 11, wherein, the similarity calculating step comprises the step of 
obtaining spectral characteristics by frequency converting the waveform signal while 
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regarding it to be a time series signal, and caicuiatmg the $ir?)ilariiy between the .spectrum 
characteristics of the two corresponding waveform signals, 

13, A method as in claim 11, wherein the similarity calculating step comprises the step of 
obtaining an average pitch from said waveform signal, md calculating ihc similarity based 
upon a. difference between the average pilches of the two mrresponding w;wefbrra signals. 

1.4, A fingerprmi verification device comprising: 

means for ^fleeting a fingerprint ami outputtmg a fingerprint image; 

means for obtaining a reference point density from toe fingerprint tmage, which was 
collected by said fmgerprmt image collection means, wherein the density of one or a plurality 
of the reference points is provided wit b in the finger print image; , 

means for obtaining ft comparison point density from the fingerprint image, which was 
collected by said fingerprint image collection rceans, the density of one or a plurality of the 
mmpzmon. potato, established corresponding to each inference point established within the 
fingerprint image, is separated by a predetermined distance from the corresponding reference 
points; 

means for evaluating ihc amount of fingerprint ridgeline information contained within 
the fmgeipnnt image based tjpon a difference between the density of the comparison points 
that correspond to each reference point, which was obtained by the comparison point density 
obtaining meaas, and the density of the reference pofat, which was obtained by the reference 
point density obtaining means; and 

mains for reg&teriiig the fingerprint and/or collating (he fingerprint using live 
fingerprint imags when the evaluating means determines that the: fingerprint image contains 
m&t* \hm & predetermfeed amount of fingerprint ridgeiine information. 
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15. A fingerprint verification device comprising: 

mems .for collecting. a fingerprint and outpuUing a fingerprint image; 

means for obtaining a reference line dvntiiy of each point on one or a. plurality of 
reference lints, which arc provided wilhiit the fingerprint image, torn th« fingerprint image 
collected by the fingerprint image' coiiectiiig means; 

means for cktermfaing cxsciHalion characteristic related to the oscillation of a 
vvaveform SJgft&i, iii which itie density of each poini t which obtained by the reference Hue 
density obtaining means, is assumed to form a continuous waveform signal in lh# direction of 
the reference line; 

m carts for evaluating the amount of fingerprint ridge line information conudned within 
the fingerprint image based upon the oscillation characteristics determined by the oscillation 
characteristic determining means; and 

mean* for registering the fingeqritit and/or verifying the fingerprint using the 
fingcrpdfii ins age when said Offprint ridlgcKne Infofmation evaluating mtafts determines 
thai the fingerprint image contains more than ai predetermined amount of fingerprint ridgeline 
information. 

16. A fingerprint verification device comprising: 

means for collecting a fingerprint and outputtictg a ftngerprinl image; 

insim* for obtaining art established area ikwh? pattern, (torn. \M fiftgerprfat image 
collected by the fingerprint image collecting mean*, the density pattern of one or a plurality of 
established areas being provided within the fingerprint image; 

mean^ for obtaining a comparison area dsasity pattern from the fingerprint image 
collected by the fi&gcrprinl ii&age collecting means, the density pattern of the comparison 
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area provided within the fingerprint image corresponding to each established area, md being 
shifted away from said established area by a predetermined distance in a predetermined 
direction; 

means for calculating a similarity between two corresponding density patterns 
obtained by lite respective density pattern obtaining means; 

means for evaluating the amount; of noise contained w ithi n the fi ngerprin t image based 
upon the similarity calculated by the simi larity calculating means; and 

means for registering the fingerprint and/or verifying the fingerprint using the 
fingerpfbt image when the noise evaluation means determines that the fingerprint image 
contains le&S than a predetermined amount of noise. 



